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PROBLEM TO BE SOLVED: To provide a solventless composition having low viscosity and excellent 
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acrylate having at least one hydroxyl group and at most 95wt.% at least one ethylenically unsaturated 
monomer other than the (meth)acrylate and having a number-average molecular weight of 1,000-20,000 
and an organic polyisocyanate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Following (A) A component and (B) 2 liquid hardening setup-of-tooling product which consists 
of a component. 

(A) It is the copolymer of 95 or less % of the weight more than per kind of the monomer which has ethylene 
nature partial saturation radicals other than one or more kind 5 % of the weight or more and the 
aforementioned (meta) acrylate of the acrylate which has one or more hydroxyl groups (meta), and number 
average molecular weight is the copolymer (B) of 1 ,000-20,000. Organic poly isocyanate [claim 2] (A) 2 
liquid hardening setup-of-tooling product according to claim 1 whose component is what contains further 
the low-molecular-weight polyhydric alcohol of 1 - 50 weight section to the copolymer 1 00 weight section. 
[Claim 3] (A) 2 liquid hardening setup-of-tooling product according to claim 1 or 2 characterized by for the 
copolymer in a component carrying out a continuation polymerization, and obtaining it in the 
copolymerization temperature of 150-350 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The constituent of this invention is [ in / about 2 liquid hardening setup-of-tooling 
product which can be hardened in the ordinary temperature which this invention becomes from the 
copolymer which has a hydroxyl group, and die organic poly isocyanate / these technical fields ] useful as a 
coating, a water blocking material, flooring, a sealing material, impregnation material, adhesives, etc. 
[0002] 

[Description of the Prior Art] Polyurethane resin is widely used taking advantage of the outstanding rubber 
elasticity, weatherability, abrasion resistance, chemical resistance, etc. in various fields, such as an 
elastomer, a caulking material, a coating, a sealant, a spreading water blocking material, flooring, a 
wallplate, synthetic leather, and adhesives. 

[0003] In the polyurethane resin used for a water blocking material, coating flooring, etc., polyether polyols, 
such as a polyethylene glycol and a polypropylene glycol, the polyester polyol obtained by the list by the 
polycondensation reaction of dicarboxylic acid, such as an adipic acid, and diol are used as a polyol 
component of a raw material. Such polyols are liquefied at a room temperature, and although it combines 
and is used as thick-film coating material of a non-solvent mold, the polyurethane resin which the 
polyurethane resin with the organic isocyanate of a non-solvent system which uses polyether polyol has the 
problem that the paint film deteriorates by heat and photooxidation, or **** is easy to corrode, and uses 
polyester polyol has the problem that the paint film tends to deteriorate by hydrolysis. Moreover, although 
many of these constituents are making aromatic series diamine etc. contain as the cross linking agent, it has 
the problem that weatherability will fall, for the diamine concerned which exists in a hardening paint film. 
[0004] 

[Problem(s) to be Solved by the Invention] In the case of the application which needs weatherability like a 
water blocking material or a coating, the acrylic urethane system resin which used as the polyol component 
Pori (meta) acrylate polyol by which said problem has been solved as polyurethane resin is used, however — 
although the conventional Pori (meta) acrylate polyol has high molecular weight, and it is necessary to 
dilute a constituent with ordinary temperature with a solvent in order to give a suitable fluidity since there is 
no fluidity - in this case - after spreading - a solvent — volatilizing - meat - **(ing) — at once — at most - 
- several 10- only the hardening paint film of hundreds of micrometers thickness is obtained. Moreover, 
although 40 - 60% of the weight of a solvent is usually contained in the constituent concerned when an 
environmental side is considered, this is almost discharged in atmospheric air after desiccation. In recent 
years, we are anxious about the air pollution in emitting [ the organic solvent used in various industries 
including the coating field and a washing solvent ]-into atmospheric air ****, and an earth scale, the effect 
on a living thing, etc., and the coating of a non- sol vent system has been demanded. Moreover, the 
polyurethane resin which used the conventional Pori (meta) acrylate polyol did not have the enough 
elongation of a hardening paint film, this invention persons inquired wholeheartedly so that viscosity is low 
excellent in a fluidity, and the hardening paint film may be excellent in thermal resistance, weatherability, 
acid resistance, a water resisting property, and elongation and may find out the constituent of the non- 
solvent mold in which impasto is possible. 
[0005] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, this invention persons found out 
that 2 liquid hardening setup-of-tooling product which combined the copolymer which has a specific 
hydroxyl group, and the organic poly isocyanate was effective, in order to solve said technical problem. This 
invention is explained to a detail below. 
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[0006] 

[Embodiment of the Invention] 

**(A) Set to the constituent of the component invention in this application, and it is (A). As a copolymer 
(henceforth a hydroxyl-group content copolymer) which has the hydroxyl group of a component, one or 
more kinds of the acrylate [it is called below hydroxyl-group content (meta) acrylate] which has one or more 
hydroxyl groups (meta), and one or more kinds of the monomer (henceforth an ethylenic unsaturated 
monomer) which has one ethylene nature partial saturation radical except ** (meta) acrylate of copolymers 
are used. 

[0007] As hydroxyl-group content (meta) acrylate, various things can be used, for example, the addition 
product of epoxide, such as an addition product of cyclohexene oxide and an acrylic acid (meta), and an 
acrylic acid (meta) is mentioned to the monochrome of polyhydric alcohol, such as hydroxyalkyl (meta) 
acrylate, such as hydroxyethyl (meta) acrylate, hydroxypropyl (meta) acrylate, and hydroxy butyl (meta) 
acrylate, pen TAERISURITORUTORI (meta) acrylate, and glycerol monochrome (meta) acrylate, or Pori 
(meta) acrylate, and a list. 

[0008] If ethylenic unsaturated monomers are things other than said hydroxyl-group content (meta) acrylate, 
various things can be used, for example, styrene, acrylonitrile, a methacrylonitrile, vinyl acetate, acrylate, 
etc. will be mentioned. (Meta) As an example of acrylate, methyl (meta) acrylate, ethyl (meta) acrylate, 
propyl (meta) acrylate, butyl (meta) acrylate, isobutyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, 2- 
ethoxyethyl (meta) acrylate, isoboronyl (meta) acrylate, etc. are mentioned. 

[0009] Copolymerization of 5% of the weight or more of the hydroxyl-group content (meta) acrylate needs 
to be carried out to hydroxyl-group content (meta) acrylate on the basis of the total quantity of an ethylenic 
unsaturated monomer, and the hydroxyl-group content copolymer used by this invention is 15 - 60 % of the 
weight preferably, and is 20 - 50 % of the weight more preferably, if there are few copolymerization rates of 
hydroxyl-group content (meta) acrylate than 5 % of the weight, they are inferior to the chemical resistance, 
the abrasion resistance, and the **** physical properties of the hardening paint film which a reaction with 
the organic poly isocyanate is inadequate, and becomes poor hardening or is obtained — it becomes. 
[0010] The number average molecular weight of a copolymer needs to be 1,000-20,000, and is 1,000-10,000 
preferably. Viscosity becomes high and what that with which number average molecular weight does not fill 
1 ,000 cannot carry out impasto of the constituent, or turns into what is inferior to flexibility in a hardening 
paint film, and crosses another side 20,000 is inferior to workability, such as coating. Moreover, in this 
invention, number average molecular weight and weight average molecular weight are the values which 
carried out the polystyrene conversion of the molecular weight which used the tetrahydrofuran as a solvent 
and was measured by the gel par MYUESHON chromatography (it omits Following GPC). 
[001 1] As a copolymer of hydroxyl-group content (meta) acrylate and an ethylenic unsaturated monomer, 
what manufactured hydroxyl-group content (meta) acrylate and an ethylenic unsaturated monomer by the 
solution polymerization which carries out heating churning can be used for the bottom of the approach 
learned conventionally, for example, a polymerization solvent, and thermal polymerization initiator 
existence. In this case, although what is necessary is just to choose reaction temperature suitably by the 
boiling point of the class of the monomer to be used and thermal polymerization initiator, decomposition 
temperature or a half-life, and a polymerization solvent etc., 50 - 120 ** is usually suitable for it. Although 
especially a thermal polymerization initiator is not limited, the initiator of the azonitrile system generally 
used by thermal polymerization, the initiator of a peroxide system, etc. are mentioned. As an initiator of an 
azonitrile system, they are 2 and 2', for example. - Azobisisobutyronitril, 2, and 2'-azobis (2-methyl 
butyronitrile) and 2, and 2-' Azobis (2,4-dimethylvaleronitrile) etc. is mentioned and a hydrogen peroxide, 
di-t-butyl peroxide, benzoyl peroxide, etc. are mentioned as an initiator of a peroxide system. As for the 
amount of the thermal polymerization initiator used, it is desirable that it is 0.01 - 10 weight section to the 
total quantity 100 weight section of hydroxyl-group content (meta) acrylate and an ethylenic unsaturated 
monomer. What is necessary is just to be able to dissolve the generated copolymer, although especially a 
polymerization solvent is not limited, either. For example, ketones, such as an acetone and a methyl ethyl 
ketone, are mentioned to acetic ester, such as aromatic hydrocarbon, such as toluene and a xylene, ethyl 
acetate, butyl acetate, Cellosolve acetate, methyl propylene glycol acetate, carbitol acetate and methyl 
propylene glycol acetate, carbitol acetate, and ethyl carbitol acetate, and a list. As for the amount of the 
polymerization solvent used, it is desirable that it is the amount which becomes 10-90 % of the weight as 
solid content concentration of the copolymer obtained. Moreover, since the molecular weight distribution of 
the hydroxyl-group content copolymer obtained becomes small in this invention, after carrying out heating 
churning of the reaction mixture which consists of the monomer mixture, polymerization solvent, and 
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thermal polymerization initiator which consist of hydroxyl-group content (meta) acrylate and an ethylenic 
unsaturated monomer and starting a reaction, the mixed liquor which consists of monomer mixture, a 
polymerization solvent, and a thermal polymerization initiator is dropped at reaction mixture, a 
polymerization is carried out, and it is obtained. 

[0012] (A) of this invention In a component, especially a suitable copolymer is a copolymer obtained by 
carrying out the continuation polymerization of hydroxyl-group content (meta) acrylate and the ethylenic 
unsaturated monomer at a 150-350-degree C elevated temperature. According to this elevated-temperature 
continuation polymerization method, a hydroxyl-group content copolymer with low viscosity can be 
obtained with low molecular weight. Further the polymerization method concerned Since the copolymer of 
the target molecular weight is obtained by little use even when it is not necessary to use a thermal 
polymerization initiator or and uses a thermal polymerization initiator, Since a copolymer with the high 
purity which hardly contains an impurity which generates a radical kind by heat or light was obtained, the 
hardening paint film of a constituent should be excelled in weatherability. Moreover, a copolymer with 
polydispersed degree lower than what is obtained according to the conventional solution polymerization can 
be obtained. 

[0013] as an elevated-temperature continuation polymerization method — JP,57-502171,A — said — 59-6207 
What is necessary is just to follow the well-known approach indicated by a number, 60-215007, etc. For 
example, after filling with a solvent the reactor which can be pressurized and setting it as predetermined 
temperature under pressurization, hydroxyl-group content (meta) acrylate, an ethylenic unsaturated 
monomer, and the monomer mixture that consists of a polymerization solvent if needed are supplied to a 
reactor with a fixed speed of supply, and the approach of extracting the reaction mixture of an amount 
corresponding to the amount of supply of monomer mixture is mentioned. When using a polymerization 
solvent, even if the polymerization solvent mixed with the solvent taught to a reactor at the time of reaction 
initiation into monomer mixture is the same, they may differ. As a solvent or a polymerization solvent, what 
was stated according to the above-mentioned solution polymerization, and the same thing can use alcohol, 
such as ethylene glycol besides use ♦***, a di ethylene glycol, propylene glycol, dipropylene glycol, and 
tripropylene glycol. It is desirable that they are below the 200 weight sections to the monomer mixture 100 
weight section as the blending ratio of coal of a polymerization solvent. Moreover, a thermal polymerization 
initiator can also be blended with monomer mixture if needed, and what was mentioned by said solution 
polymerization, and the same thing can be used for it as a thermal polymerization initiator which can be 
used in this case. It is desirable that it is 0.001 - 5 weight section to the monomer mixture 100 weight section 
as loadings in the case of blending a thermal polymerization initiator with monomer mixture. As for reaction 
temperature, it is desirable that it is 150-350 degrees C. When not fulfilling 150 degrees C, the molecular 
weight of the copolymer obtained may become large too much, or when a reaction rate may become slow 
and it crosses 350 degrees C of another side, a decomposition reaction occurs and coloring may be looked at 
by reaction mixture. Although a pressure does not affect a reaction depending on the boiling point of 
reaction temperature, the monomer mixture to be used, and a solvent, it should just be a pressure which can 
maintain said reaction temperature. As for the residence time of monomer mixture, it is desirable that it is 2 
- 60 minutes. When not filling the residence time in 2 minutes and an unreacted monomer exceeds 60 
minutes, productivity may worsen. 

[0014] (A) Since blending low-molecular- weight polyhydric alcohol with a component if needed can raise 
the mechanical physical properties of the hardening paint film obtained etc., it is desirable. As an example of 
low-molecular-weight polyhydric alcohol, ethylene glycol, a diethylene glycol, propylene glycol, 
dipropylene glycol, 1,3-butanediol, 1 ,4-butanediol, 1 ,6-hexanediol, neopentyl glycol, 3-methyl 1,5- 
pentanediol, bisphenol A, trimethylolethane, trimethylol propane, a glycerol, a sorbitol, etc. are mentioned. 
(A) In a component, the desirable rate in the case of blending low-molecular polyhydric alcohol is 1 - 50 
weight section to the 100 weight sections at a hydroxyl-group content copolymer, and is 5 - 30 weight 
section more preferably. When fewer than 1 weight section, it may become what has it. [ hard the hardening 
paint film obtained and weak / the effectiveness of raising the mechanical physical properties of the 
hardening paint film obtained is not enough, and / when / than 50 weight sections / more ] Low-molecular- 
weight polyhydric alcohol can also use two or more sorts together. 

[0015] **(B) (B) of component this invention The thing which can use various things and does not have the 
need of diluting especially with a solvent, as organic poly isocyanate which is a component and which 
shows the shape of liquid in ordinary temperature is desirable. As organic poly isocyanate, it is the point of 
excelling in weatherability and it is desirable to use aliphatic series system organic poly isocyanates which 
do not have aromatic series rings, such as these buret objects, an isocyanurate object, and a carbodiimide 
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denaturation object, in a list, such as hexamethylene di-isocyanate, isophorone diisocyanate, hydrogenation 
xylylene diisocyanate, and hydro-diphenylmethane diisocyanate. Moreover, diphenylmethane diisocyanate, 
polymethylene polyphenyl polyisocyanate, liquid diphenylmethane diisocyanate, tolylene diisocyanate, 
tolidine di-isocyanate, tetramethyl xylylene diisocyanate, the naphthalene diisocyanate of the various 
organic poly isocyanates, such as these buret objects, an isocyanurate object, and a carbodiimide 
denaturation object, etc. are usable in a list besides these. Such organic poly isocyanates can also use two or 
more sorts together. 

[0016] O 2 liquid hardening setup-of-tooling product of catalyst this invention is (A). A component and (B) 
If a component is mixed, the polyurethane resin of a hardening paint film can be obtained by the urethane- 
ized reaction, but since hardenability can be sped up, it is desirable to blend a catalyst with a constituent. As 
a catalyst, triethylamine, N.N-dimethyl cyclohexylamine, N, N, NTST - Tetramethylethylenediamine, N and 
N, N'N f - Tetramethyl propane 1, 3-diamine, N, N, NTsT - Tetramethyl hexane - 1 Six - Diamine, N, N, N\ 
and N"N"-pentamethyl diethylenetriamine, N, N, N f , N"N" - Pentamethyldipropylene - Triamine, 
Tetramethyl guanidine, triethylenediamine, N, N* - Dimethyl piperazine, N - Methyl, N' -(2- 
dimethylamino)- Ethyl piperazine, N-methyl morpholine, N and (N f - dimethylaminoethyl) - morpholine, 1 , 
2-dimethyl imidazole, dimethylamino ethanol, dimethylamino ethoxy ethanol, N, N, N' [ Ethanolamine, ] - 
Trimethyl aminoethyl - Ethanol, N-methyl - N' -(2 hydroxyethyl)- N-methyl - N' -(2-hydroxyethyl)- A 
piperazine, N-(2-hydroxyethyl) morpholine, Amine system catalysts, such as the bis(2- dimethylaminoethyl) 
ether and the ethylene glycol bis(3- dimethyl)-aminopropyl ether, Lead octenate, lead octylate, a dibutyl tin 
JIRAU rate, dibutyl tin mercaptide, A calcium carbonate, bicarbonate od soda, etc. are mentioned to 
organometallic compounds, such as dibutyl tin thiocarboxylate, dibutyltin dimaleate, dioctyl tin mercaptide, 
and dioctyl tin thiocarboxylate, and a list. It is (A) to use an organometallic compound also in these. A 
component and (B) Since it excels in the reactivity of a component, it is desirable. As loadings of these 
catalysts, below 1 0 weight sections are desirable to the hydroxyl-group content copolymer 1 00 weight 
section, and they are below 3 weight sections more preferably. When blending a catalyst with a constituent, 
it is (A) first. (A) which blends a catalyst with a component and contains a catalyst after that Component 
Since mixing the (B) component can prevent the reaction of the comrades of the organic poly isocyanate, it 
is desirable. 

[001 7] O Respond to the constituent of other compound this inventions at the need besides the above- 
mentioned component. Fillers, such as a barium sulfate, oxidation silicon, talc, a mica, kaolin clay, and a 
calcium carbonate, A copper phthalocyanine blue, Phthalocyanine Green, titanium oxide, Defoaming agents, 
such as pigments for coloring, such as carbon black and an iron oxide, a silicon system, and acrylic, 
Hydrolysis inhibitors, such as a carbodiimide system, an azo dicarboxy rucksack acid ester system, and a 
fatty-acid AMAIDO system, A leveling agent etc. can be blended with defoaming agents, such as ultraviolet 
ray absorbents, such as anti-oxidants with steric hindrance, such as a phenol system and aromatic series 
diamine, a benzotriazol system, a benzophenone system, and a salicylic acid system, a silicon system, 
acrylic, and a mineral system, and a list. It is desirable that they are below the 100 weight sections to the 100 
weight sections of a hydroxyl-group content copolymer as the blending ratio of coal in the case of blending 
these. When blending the compound of these others with a constituent, it is (A) first. (A) which blends other 
compounds with a component and contains other compounds after this Component Since mixing the (B) 
component can prevent foaming of the moisture contained in other compounds, and the constituent resulting 
from the reaction of the organic poly isocyanate, it is desirable. 

[0018] O 2 liquid hardening setup-of-tooling product of operation this invention - the conventional 2 liquid 
hardening mold urethane constituent - the same - (A) A component and (B) before using a component - 
mixing - a base material — receiving - spreading - or what is necessary is to just be poured in or filled up 
(A) A component is (B) after blending with the compound of a catalyst and/or others as occasion demands. 
Before blending with the organic poly isocyanate of a component, it is desirable to perform dehydration 
actuation. By performing the dehydration actuation concerned, it is (A). Since foaming of the constituent 
resulting from the reaction of the moisture and the organic poly isocyanate which are contained for a 
component can be prevented, it is desirable. Vacuum dehydration etc. is mentioned as the approach of 
dehydration actuation. (A) A component and (B) Rate that a component is desirable, (A) of the total quantity 
of the isocyanate radical of the (B) component The value from which the rate to the total quantity of the 
hydroxyl group in a component is set to NCO/OH=0.5-2 (mole ratio) is desirable, and are 0.7-1.5 more 
preferably, when this rate does not fulfill 0.5, the reinforcement of a hardening paint film is not enough — it 
is - other **, when this rate exceeds 2 (B) [ when using as a component the aliphatic series system organic 
poly isocyanate which is comparatively inferior to reactivity from aromatic series system organic poly 
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isocyanate ] When a constituent uses the aroma system organic poly isocyanate which may cause poor 
hardening and is excellent in another side comparison-reactivity, a hardening paint film may become weak. 
[0019] The approach which the approach of using a roller, a lake, a trowel, a spray, etc. is mentioned as the 
method of application of a constituent, and uses a caulking gun, a spatula, a spatula, a trowel, etc. as 
impregnation or the restoration approach is mentioned. 

[0020] The constituent of this invention can be used for various applications, such as adhesi ves, at coating 
materials, such as a coating, a water blocking material, a wallplate, and coating flooring, a sealing material, 
and an impregnation material list. 
[0021] 

[Example] The example of manufacture, an example, and the example of a comparison are shown below, 
and this invention is more concretely explained to it. In addition, the section and % are weight criteria 
below. 

O The example 1 (manufacture of the hydroxyl-group content copolymer by the elevated-temperature 
continuation polymerization) of manufacture 

The pressure type stirred tank reactor with an equipped with the electric heat type heater capacity of 6000ml 
was filled with diethylene glycol monoethyl ether, temperature was made into 250 degrees C, and the 
pressure was kept at 25-27kg/cm2 with gage pressure with the pressure controller. As hydroxyl-group 
content (meta) acrylate, keeping the pressure of a reactor constant Subsequently, the 2-hydroxyethyl 
methacrylate 16 section and the 2-hydroxyethyl acrylate 20 section, monomer mixture A-l which consists of 
the 2-ethylhexyl acrylate 54 section and the styrene 10 section as an ethylenic unsaturated monomer 
Continuation supply is started from a raw material tank to a reactor with a fixed speed of supply (a part for 
500g/, residence-time: 1 2 minutes), and it is the monomer mixture A-l. The reactant equivalent to the 
amount of supply was continuously extracted from the outlet. Although the temperature rise by the heat of 
polymerization was accepted once reaction temperature fell immediately after reaction initiation, 270-271 
degrees C was held for reaction temperature by controlling a heater. Monomer mixture A-l As a result of 
making the time of temperature being stabilized from supply initiation into the draw start point of reaction 
mixture and continuing a reaction for 35 minutes after this, the 17.5kg monomer mixed liquor A-l was 
supplied, and 17.4kg reaction mixture was collected. The reactor was introduced into the film evaporator, 
volatile components, such as an unreacted monomer, were separated, and 15.5kg concentration liquid 
(copolymer B-l) was obtained. From a gas chromatograph, the unreacted monomer did not exist in 
concentration liquid. Copolymer B-l which carried out the polystyrene conversion of the molecular weight 
which used the tetrahydrofuran as a solvent and was calculated from GPC Number average molecular 
weight (it omits Following Mn) was [ 3,600 and the polydispersed degree of 2,000 and weight average 
molecular weight (it omits Following Mw) ] 1.80. Moreover, the hydroxyl-group concentration of 
concentration liquid was 3.09 meq/g. 

[0022] O The example 2 (manufacture of the hydroxyl-group content copolymer by the elevated- 
temperature continuation polymerization) of manufacture 

The same reactor as the example 1 of manufacture was filled with diethylene glycol monoethyl ether, and 
was maintained at the same conditions as the example 1 of manufacture. Subsequently, monomer mixture 
A-2 which becomes the 2-ethylhexyl acrylate 70 section and a list from the G t-butyl peroxide 1 section as a 
polymerization initiator as hydroxyl-group content (meta) acrylate as the 2-hydroxyethyl methacrylate 1 0 
section and the 2-hydroxyethyl acrylate 20 section, and an ethylenic unsaturated monomer It was used, and 
except having considered as a part (residence time: 12 minutes) for speed-of-supply/of 500g, it was made 
the same conditions as the example 1 of manufacture, and the reaction was started. Although the 
temperature rise by the heat of polymerization was accepted once reaction temperature fell immediately 
after reaction initiation, 243-244 degrees C was held for reaction temperature by controlling a heater. 
Monomer mixture A-2 As a result of making the time of temperature being stabilized from supply initiation 
into the draw start point of reaction mixture and continuing a reaction for 40 minutes after this, the 20.0kg 
monomer mixed liquor A-2 was supplied, and 19.9kg reaction mixture was collected. The reactor was 
introduced into the film evaporator, volatile components, such as an unreacted monomer, were separated, 
and 17.9kg concentration liquid (copolymer B-2) was obtained. From a gas chromatograph, the unreacted 
monomer did not exist in concentration liquid. Copolymer B-2 for which it asked like the example 1 of 
manufacture Mn was [ 2,900 and Mw of molecular weight ] 4,900, and polydispersed degree was 1 .70. 
Moreover, the hydroxyl-group concentration of concentration liquid was 2.10 meq/g. 
[0023] O The example 3 (manufacture of the hydroxyl-group content copolymer by solution 
polymerization) of manufacture 
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It is the monomer mixture A-3 as hydroxyl-group content (meta) acrylate about the hydroxyethyl 
methacrylate 10 section and the hydroxyethyl acrylate 20 section, and the thing that carried out 2-ethylhexyl 
acrylate 70 section mixing as an ethylenic unsaturated monomer. It carried out. It is the monomer mixture 
A-3 to 4 opening flask furnished with a reflux condenser, a thermometer, a dropping funnel, the glass tube 
for nitrogen purges, and a stirrer. They are [ The polymerization reaction was started in 90 degrees C, 
blowing 1 section preparation and nitrogen for azo-isobutyro-dinitrile. ] the 1 5 sections and methyl isobutyl 
ketone (it is called Following MIBK) The 100 sections and 2, and T - Then, monomer mixture A-3 MIBK 
of the 85 sections and the 25 sections and 2, 2' - Continuation dropping of the solution 31 section which 
consists of the azobisisobutyronitril 6 section was carried out over 6 hours, and the polymerization reaction 
was performed. A solvent is distilled off for the obtained reaction mixture by reduced pressure, and it is a 
copolymer B-3. It obtained. Copolymer B-3 for which it asked by the same approach as the example 1 of 
manufacture Mn was [ 8,800 and Mw of molecular weight ] 19,000, and polydispersed degree was 2.2. 
Hydroxyl-group concentration was 2.60 meq/g. 

[0024] O B-l obtained in the example 1 of example 1 manufacture The 100 sections and polysiloxane 
system defoaming agent BYK-066 [Product made from TETSUTANI] 1 Dehydration actuation is performed 
under vacuum for 1 hour, adding the section, the titanium oxide 2 section, and the di-n-butyl tin JIRAU rate 
0.001 section to a planetary mixer, agitating in ordinary temperature for 15 minutes, and kneading at 100 
degrees C succeedingly, and it is (A). The mixture C-l which is a component was obtained. 
[0025] Next, C-l The 100 sections (3.00 meq/g) and (B) The isocyanurate object [Sumi Joule N3500, NCO 
radical content 5.14 meq/g, and the product made from Sumitomo Bayer Urethane] of the hexamethylene di- 
isocyanate which is a component was added by NCO/OH equivalent ratio 1 .05, it agitated enough, and the 
constituent was manufactured. The obtained constituent was immediately carried out to up to the Teflon 
plate, and was put and stiffened at 20 degrees C and 60% of humidity. The average thickness of the 
hardening paint film of 168 hours after was 1.1mm. 

[0026] About the constituent and hardening paint film which were obtained, it evaluated according to the 
following approaches. Those results are shown in Table 1 . 

[0027] O Evaluation and viscosity (A) A component and (B) The constituent viscosity immediately after 
mixing of a component was measured with B mold viscosity mold in 25 degrees C. 

[0028] - the **** physical -properties profit **** hardening paint film was measured by part for speed-of- 
testing/of 200mm according to JIS K 6301, and tensile strength and an elongation percentage were 
measured. 

[0029] - It slushed on the mortar plate and reaction hardening of the membrane formation nature constituent 
was carried out so that desiccation thickness might be set to about 3mm in 25 degrees C. The obtained 
hardening paint film was observed by viewing. In addition, table 1 O, **, and x which can be set show 
following semantics. 

O Abnormality in :appearance nothing, ** : few wrinklings in an appearance etc. are seen, x: Abnormalities, 
such as a crack, are looked at by the appearance. 

[0030] - 63 degrees C of weatherproof profit **** hardening paint films were examined for 1000 hours 
using the carbon arc sunshine weather meter by Suga Test Instruments Co., Ltd. It is **E about the color 
difference of the hardening film after a trial. And 60-degree-C gloss retention estimated. In addition, table 1 
O, O, **, and x which can be set show following semantics. 

**E : 0;<1, 0;1 -2, 0;2 -3, and x;> 3 Gloss retention: O;>90%, O;70-90%, **;40-70%, x;<40%[0031] - it 

was immersed in the chemical which shows a chemical-resistant profit **** hardening paint film below at 

the room temperature for 1 68 hours, and the appearance of a hardening paint film was observed. 

- 40% sodium-hydroxide water solution, 20% sulfiiric-acid water solution, 5 % acetic-acid water solution 

and toluene, in addition Table 1 O, O, **, and x which can be set show following semantics. 

O : for change nothing, O:gloss, and a color, slightly, change, x:gloss, and a color are clearly remarkable and 

change, **:gloss, and a color are almost change [0032]. 

[Table 1] 
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[0033] O B-l obtained in the example 1 of example 2 manufacture It is (A) like an example 1 except having 
used the 1 00 sections and the 1 ,4-butanediol 1 0 section. Mixture C-2 which is a component It obtained. 
Next, C-2 The 100 sections (4.70 meq/g) were used and the constituent was manufactured like the example 
1 except having set NCO/OH equivalent ratio to 1.05. When the obtained constituent was stiffened to up to 
the Teflon plate like the example 1, the average thickness of the hardening paint film of 168 hours after was 
1 .1mm. About the constituent and hardening paint film which were obtained, it evaluated like the example 
1 . Those results are shown in Table 1 . 

[0034] O B-2 obtained in the example 2 of example 3 manufacture It is (A) like an example 1 except having 
used the 1 00 sections and the 1 ,4-butanediol 1 0 section. Mixture C-3 which is a component It obtained. 
Next, C-3 The 100 sections (4.07 meq/g) were used and the constituent was manufactured like the example 
1 except having set NCO/OH equivalent ratio to 1 .05. When the obtained constituent was stiffened to up to 
the Teflon plate like the example 1, the hardening paint film of 168 hours after did not have a tuck, and 
average thickness was 1 .0mm. About the constituent and hardening paint film which were obtained, it 
evaluated like the example 1 . Those results are shown in Table 1 . 

[0035] O B-3 obtained in the example 3 of example 4 manufacture It is (A) like an example 1 except having 
used the 100 sections. Mixture C-4 which is a component It obtained. Next, C-4 The 100 sections (3.80 
meq/g) were used and the constituent was manufactured like the example 1 except having set NCO/OH 
equivalent ratio to 1 .05. When the obtained constituent was stiffened to up to the Teflon plate like the 
example 1, the hardening paint film of 168 hours after did not have a tuck, and average thickness was 
1 .0mm. About the constituent and hardening paint film which were obtained, it evaluated like the example 
1 . Those results are shown in Table 1 . 

[0036] O B-3 obtained in the example 3 of example 5 manufacture It is (A) like an example 1 except having 
used the 100 sections and the 1 ,4-butanediol 10 section. Mixture C-5 which is a component It obtained. 
Next, C-5 The 100 sections (3.80 meq/g) were used and the constituent was manufactured like the example 
1 except having set NCO/OH equivalent ratio to 1 .05. When the obtained constituent was stiffened to up to 
the Teflon plate like the example 1 , the hardening paint film of 1 68 hours after did not have a tuck, and 
average thickness was 1 .0mm. About the constituent and hardening paint film which were obtained, it 
evaluated like the example 1 . Those results are shown in Table 1 . 

[0037] O Example of comparison lMn mixed 3, 3' dichloro -4, [IHARA chemical Product] made from 4'- 
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diamino diphenylmethane 12 Section and the dioctyl phthalate 36 section, the calcium-carbonate 37 section, 
the titanium oxide 3 section, and the lead octenate 0.01 section like the example 1 in the polypropylene- 
glycol 12 section [the Asahi Glass Co., Ltd. make] of about 2,000. To this mixture, it is tolylene 
diisocyanate denaturation polypropylene-glycol [Desmodur El 4. : Product [ made from Sumitomo Bayer 
Urethane ] and NCO radical content 0.833 meq/g] was added by NCO/OH equivalent ratio 1.05, it agitated 
enough, and the constituent was manufactured. When the obtained constituent was stiffened to up to the 
Teflon plate like the example 1, the hardening paint film of 168 hours after did not have a tuck, and average 
thickness was 1.1mm. About the constituent and hardening paint film which were obtained, it evaluated like 
the example 1 . Those results are shown in Table 2. 

[0038] 60% butyl-acetate solution of the copolymer containing the hydroxyl group whose the monomer 
presentation of the is the n-butyl methacrylate 49 section, the styrene 23 section, the methyl-methacrylate 21 
section, the methacrylic-acid hydroxypropyl 6 weight section, and the acrylic-acid 1 weight section and 
whose Mw Mn is 27,000 and is 65,800 as solvent mold acrylic polyol used for the example of comparison 2 
general purpose was used. In addition, the copolymer containing the hydroxyl group concerned is a solid 
thing in itself. This solvent mold acrylic polyol and Sumi Joule N3500 Addition mixing was carried out by 
NCO/OH equivalent ratio 1.05, and the constituent was manufactured. Although the obtained constituent is 
gently put on the same conditions as an example 1 on up to a Teflon plate for 1 68 hours, was stiffened and 
was put on 50 degrees C and the conditions of 60% of humidity for fiirther 84 hours, as for the average 
thickness of the obtained hardening paint film, only 120 micrometers only of inside ** and the thin 
hardening paint films of thickness were obtained. About the constituent and hardening paint film which 
were obtained, it evaluated like the example 1. Those results are shown in Table 2. 
[0039] 
[Table 2] 
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[0040] 

[Effect of the Invention] The hardening paint film which 2 liquid hardening setup-of-tooling product of this 
invention is excellent in workability for hypoviscosity, it does not have problems, such as an odor, since it 
can be used as a constituent of a non-solvent system, and-izing of the hardening paint film can be carried out 
[ thick film ], and is obtained further is excellent in thermal resistance, weatherability, chemical resistance, 
and elongation, and is useful in various industrial fields, such as a coating, a water blocking material, 
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flooring, a sealing material, impregnation material, and adhesives. 
[Translation done.] 
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